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(57) Abstract: ^ 

PURPOSE: An ennbedded antenna having the high 
radiation efficiency and broad-band characteristics 
and a mounting method thereof are provided to 
increase the radiation efficiency by employing a 
radiator made up only of metal conductive plates. 

CONSTITUTION: A ground conductive plated 05) Is 
electrically connected to a ground of a printed circuit 
board. A first conductive plated 02) having a square 
shape is spaced apart from the ground conductive 
plate(105) in parallel, has a feeding point, and 
becomes a first radiator. A conductive feeding probe pin(101) connects the feeding point to an inner 
circuit of a terminal in order to feed the power to the first conductive plated 02). A second conductive plate 
(103) having the square shape is spaced apart from the first conductive plated 02) in parallel and 
becomes a second radiator. A connecting conductive plated 12) is vertically extended from a side of the 
first conductive plated 02) to the upper portion thereof to be connected to a side of the second conductive 
plated 03). in order to electrically connect the sides of the first and second conductive plates(102,103). A 
first vertical conductive plate(104) is vertically extended from the side of second conductive plated 03) to 
the lower portion thereof in order to electrically connect the sides of the first and second conductive plates 
(102,103). 
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(12) ^7ii^^^:a.(A) I 

(51) „ Int. CI. 7 (11) %-7flBi5: ^2002-0027083 

HOIQ 23/00 (43) -g-7fl<y^V 2002^104^13"^ 



(21) 10-2000-0058615 

(22) 2000\110^05<a 



(71) ^^S|Al-o11ol>,EflH^S.;<l 

ol^^^A] x^^^ ji^^ 727-4 156^^ 5*E 

(72) ^"^^^l- J2.^je 

^7l£Al^A];a-^^<gA^^l^tfl^o].j4.EH5:g.l303J: 
^1 £^^^^^382 - 74 «i ^1 1 6-i- 1 ^> 
^1 <?l^^-g"&-S-924-3s:-^^ APTl-13015: 



^^^l^^^^€l-S-79-3^^1 
^ 7l A] Al..f. 1 2 52 - 1 1 



1 ^^V*fl7} ^fl 1 £*fl^;i2^ >a-7l ^1 1 ^^>^]7l7l fltF ^(probe pin):^ ^J-^l 

1 ^S. 3g^5>D^ >a-7] 1 £*ll^J!f ^7.}7\^o_^ ^^5|J1 2 ^'^}n]7} 2 ^7] ;<fl 2 S 
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"^711^*1 ^2002-0027083 

afl'3-«V^ 420MHz ^t(\<^ 7}:^v\. 

Ell i£ 5-1 

H la . . 

5i'dSl It's?!: 

S. ib^ s. lasl o>efloflAi H>e)-^ $]:^ >^M3E.. 

S. 4afe ^7] £ la ^^Hlsl ^;^l^o||A^oi ^^ysq]^^ 
£ 4b^ ^7] £ la -gAjo^ls^ ^Afj^^s.. 

Safe ^-^ofl ^-8- 4>^>S:^a!f ^.A^^ ?>b|]u|-s1 cf^ ^'^Hl* m<^M ^}^\ 

s.. 

S. 5bfe ^7] JE 5a2l -^a].^!^ oVeflofl^i ^}^^ ^€ -^MJE. 

£ 6^ Ac^7l £ 5a2j ^Al<^l7> ^^7lo] o]4fl3)^7]^oll S.^^ ^^^^ 

:£ 7€: ^7] H 5a ^Aloflo) ^3). ^s}^ q-Bl-iflfe ^^Mh) 

£ Safe -g- ^'^'^ trF€- ^AVJr^jif :^cfl^ s.^^* vfl^g-^ ^Vtims] a cf^ ^Ajo^l* o^oflA^ u].e).^ s]^ 

£ 9fe ^7l £. SaSi 'aAlc4l7> ^3:^71 2) oldfl^S7l^o(| 3_^^ M-El-uflfe 

£ 10-g- -^-71 £ 8a ^A]oflsl ^3J- ^s4^ cfl^^ L+El-tflfe :^;<ll3i|-Hl ^A^. 

101. -g-^ ^(probe pin) 102. ;0l 1 S.^^ 

103. ^fl 2 104. 1 ^3]isfl^ 

105. 106. 1 **(slot) 
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*7l)#*l ^2002-0027083 



107. ^1 2 ^^jHSJI^ 108. 
109. ^1 2 110. 3 
111. ^1 4 112. o^l^jSll^ 
501. ^1 5 502. ^] 6 #5 
503. ^] 3 504. 7 

505. 8 506. ^1 9 ... 

801. 11 802. 12 

803. ^1 13 804. ^1 14 

805. ^fl 15 806. 

807. ^^l^^JEs)!^ 808. ^] 17 

809. 16 810. 18 

811. ^1 19 812. 10 

o]^ ^^o) ^A>a^^ 71-xl^A-l AVeJ.^ 5^^Elfe ^ 2)1^1 (patch) :<i^* ^^^1 i^j5>Jl 

^711 zvf^ o]^-i->0 c4.^V7|<^| ^J-3|-E]ji "yrEflq-S^. A>.g. ^2).^2^x /4(X ^ A>.g. ^uf^sl aV^J-) y^o]s. :5V-. 

i:^l-(monopole) ^Eflo^ -JirEflufs^- ^17)2^0.^ olofl ^-g-sffe ^o](x/4)» 'Sel Khelical) ^efls] o>Hflu> 

■T- ^Eflo^ oVeI1i47> ^^7>^^ (retractable) ^^M-7> o]=.ji ^Jcf. n^icfl, o]3l^ ^e))o] o>e1) 

^1<^ "il-tfli-fsl 'S-^ofl 5a<H^lS 7l#si 5|;g-<§^ ^a-^^lsl <il^s\S.7]JS:^^o\] -iVEflm. aj^ 

^ ^ SJfe ifl^^ t>EflM-<^l cflfl- ^^71- ^^51 ji 4^4014. 



ostrip patch) 91^]]^ 7]^, ja^^sfls^ oj-g-sj-fe ^(chip) "^VEfli-f 7)^, nelJi ^^v}:^] a)s 

^ Fdnverted F)^ ^ttflM- 7l# ^^.^ ^ Si^f. ^.e^q-, ole^^ ^Eflsl vfl^^ <i]:Eim-sl ^-f ofl^ oV 

Eflq- 37i7i- 3ho).^ofl xt^rs^ t^{<^^■o] ^v^isv^ -a^i^si ^;«ih -?-^«iai ^i^i-. o^f^ -ji-EiiM-fii ^-f 

^^MIHI H^a. ^?i(probe feeding) 'fj-'^l- ol-g-*]-^ 7]^^ cfl^^o] nfl-?- ^:iis>o^ cfl^^^l -"-ial^iS] 
°l-8-'Hl ^Hltl-o] 0J0.0I. ^flefB] oVEim-s) ojEjm 3711- y^±^]f]7] ^«fl ol-§-5l-fe ^ns. ZL<H) 
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■g-7||-^«1 ^2002-0027083 



tVtfl^sl o]^ ^;qloflAi ^^no> Sl-fe ^^-i- ?!ifl^S.7l^(PCB;Printed Circuit Board) 

* o|-§-S}-^ °>olH5.^S^ 311^1 ^JrtflM- 7l#2l cfo^tl- **(slot) 7l#J!f ^%■7]^^ oj-g-^H ^s^-^ :frV^(t 
uning). ^cfl -i-^ -g-ojsMl Sicffe ^J-^<>1 zioi] itj-s. ov^im ^^7]- zlTfl ^7>t!-'^^ ^^o] 



^eMi. ^j-g-Sl-ElJi 91^ -i-Al AiH)>, olsHi y,}^o\] ^}A-)]cfl ol-i-*^(IMT-2000) ^lul^iifif ^cfl^ 

f^Cfl^^ -TlH^Sf^A^ ^o, 4A}.J-^^ oVEim 7l^Ol ^^tFcll o] # ^Sfl^-I^ vfl^j)-^ .^-Ellu). 7)] 7] ^-i- 

^ <H ^))5.-g- 7)1^21 tfl^^ oVEflq- 7)^21 7l]'a-°l ^^jojcj-. 

^ ^'^'gr ^'■7l«q- «fl^«l-7l ^tSIl <LV#^ 51-2.5.. f'eflo) oj-eflum t.}.o)a5.>:S^ sfl^l '^d^^s]- 

^^^^ <?l-Eflufo11 ol(>^x^- <LVEflu|-2l a7l# #ol7l ^Sfl JlO.;^^^ -B-^SIl* A>.g-^O.^M| ©l^. O] 

adiation efficiency )ol ofl o- tfl^^ tb^fluf^ ^fl^sV^ ^'^]^. 

^^^^S]^ c^s. 7l#^ ^A>5fll- sg^^v olf^ 3(1 A] (patch) ^^S. ^ ^S} ji ^V:^ # ^^i^] s^ev 

^ ^> vfl oVe)) ;01 -§-s>^ 5i 



^1 1 ^^1-^17> ^fe A>Z|^^2^ 1 HSll^:uil- >a-7l 1 #^^1-7)71 ^«(] -^7] ^^^s^ ^ 

^71 m-^aiSl- v^^^i H^a. ^1-71 ^] 1 5.^]:^ ±:^iS] ^igA^ 3rJ^g]-7i] ^^^slo] 

^7l ;H1 1 H^fl^Sl "a^'S^ ?i7l^ o.^ 9i^t}7] ^7l 1 '^^'g o.^_ ^.e^ ^aiSl-Tfl <a^5lo1 

^>7l 2 £5fl3a-2] <a^'a°)l -a^s]^ <S^£.*fl^; ^ ^^7] >i] 2 £^^1^21 AV7I ^^l.£*fl*l: ?i7l^AS. 

51-71 ^J-71 4 2 ^^ms] ^^0,^.^B\ o].2flS. ^3js>7|] ^^E]ol ^A^s^cl. ^3} ^A>S|)7l- ^1 ^ ^1 1 "r^lS^m 



-^i i la^ ^o1]Ai «)-e.>^ 2]^ A>A]3^io]t^, :e Ib^ ol-Hfl°)lAi ufe)-^ 2]^ A|.Al5.olcf. ^■^•7)21 t^J^^5.2)- 

^ ^(probe pinXlOD* -f-Bfl 1 iE^m(102)oIl "g^SsimC 112)1- -i-«ll ^1 2 ^t^fl"" 

?!-(103)o.5. ^^ElJl. Aj.71 ;h1 2 £SI1^21 <a^.5.S. ^ 1 ^3l£.sfl^&(104)^ ^^l£*ll*(105) 



^1-71 ^] 1 £*im(102)^ Zl <a^o|lA^ ^21 ^'^J-o.S. :a7)l ^a^J^ ;H1 1 t^*(slot)( 106)011 2)s|) " U" ^l- 
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^^fls-s^ -^2002-0027083 



•y^^ofl 9X^^. El-ia-^oJIfe ^7] 2 £*ll^(103)3l-3l ^71^6] o4^^ <a^iE*fl^(112) 

^7] 1 #^(106)^ =L ^o]^ 3:^^^S.'^ ^7] 1 5E.atl^(l02)Sl ^Sfl 2i^^^ ^ $Xo]. 9} 

f^^ti- ^^s. ^-%-t}7]] ^cf. at!-, ^ci-7l ^ 1 :£^tfl^(i02)s) El-^oflA^ <a^J-slol 
^a] 4>^MflS. 7l^^Vcf. stb. ^ojl- ^7l ;H] 1 4 2 t^fl^^s) ^-f-^ (coupling) 



^^A}^7} £1^ ;*fl 2 £Sfl^(i03)^ >a-7l ;Hl 1 S.^^il02)^^ ^^^^^ 7Mt«^ •^'^ofl ^^21 ^ 

*(108)ol ^Aj5l<H $1^^. ^ <a#-2.S^El 1^2] f^oj-^-^^fl ^ol«J-§j:o.5. ;^fl 2 **(109)ol ^^^B]<>\ 

9X^. ^<j-7l ^] 2 ^*(109)2Ffe 4:^21 ^V^^ ^Jl ^" -I" 3 ^*(110)5il- ^^-7) ^] 3 



41-71 €^**(108)* ^1-71 °3l£^l^(112)^5.-^El <a^£lfe AlJ:=. ^o^ 2l-^(Al?l]aJ.^)i!]. wVa) 7}] o. 



^J-71 ;H1 2 ^*(109)4 ->" ^^^2^ ^] 3 ^^(110)* ^^-7) €^^*(108)2l 3).^(A]7^]ao1-^)^^-2l ^-^^ " 
U" 4 ^-y-sl ^^^^1- ^^^^]^ ^x^, Uo]^ ^A]^ ^7l €^#^(108)21 21-^0.^.21 ?i 

^fl^?l ^01* S^^^ ^ 5a<H ^7) ;ql 1 ^^(i06)2|- 'Qn^sH ^r'^C tuning )S>fec11 ^l-g-^ 

^. 

^^y] ^1 3 ^*(110)2f ^^^^(108) A>olcH] ^^ISV^ A]-2|^Aj-o| ;q].4 ^^(lli)o- ^V7l ^^^l-(108)iq- 
^ 'Se] Aij^^^po^ ^7lsl- 7m ^S.^¥rli:^ ^-i-^-^^ o>7l^o.^M| 71a^4a>s. cfl^^ Sh^o)) ol-g.^ - 01 

at!-. 4I-7I ;ql 1 ^^^a02)s\- Aj-71 2 :£^fl^(103)^ ^7.}7]^o_s. ^ D]] o. ,5101 ul-evai 

oleitb olf^ 211 ^)( patch )?V2l ^^1-71^ '^m^^ o]^^ *^^^]-7]:n.. -^^l- cfl^-^l- sj-^v^i^ 

^'-71 ^^^l£^lJ&(105)* -f sll ^^M2l ^^m^l- <aS£l^ ^7] ^] 1 ^al£sll^{104)^ £E 4^ ^^1, 4Al-sfl^_ zl 

^o]7} ?>Elll42l ifl^^* ^^^]« ^ Sife ^^^21 S>l47l- Jacl-. 



£ 2^ 3^ lao) ^Al<:^]7> c}-.y-7]2l ?1:M1S1S.71J&CH1 ^-El-iflfe ^zV^olcl-. ^A] ^ y^o] oVEflul- 

^^l^ol AflT^^ 7l^ 5l-^ 4l-^<^lAi :ii;^j2l iH^(offset) ^O.^ iii#SH ^^^Cf. olfe 71^31 ^ 

-gol <jVEfluHl -e^^oll 11-3^ ^AfS-A^o] 7^gJ. ^01^ :^]>\^}7] ^Olcf. SLS.^ ^<^1'?}-^ 7l?!-ol ^ 

^I'S-fr ^jTlS}-^ 5j£ 71-^el-Cl-. ^. ^1-71 ^;^l^ol AflT^^ 71:^^^ Aj-,^. £A^e1o)) tfEflul-O^ £A-1 <a^l^]-7lJl Aj- 

7l ^^l-a* ^7l iLH-^ ^oIdVs ;^171S>^. ^7]tb i^Sl-* ^ SUcl". 



£ 3^ Aj-7] £ la ^AHjo] ^34^ cfl^^ q-El-vfl^ 'S^flsl-Hl ^A^olcl-. 7>S^^ ^3>^ -^^(GHz)!- ^E}-m:ii. a-)] 
Sl-^>*^(dB)* H-El-^acl-. ^^<HlAl - 5>j^ol ^ ^t^ofl nl-^ ^AVi^jJl- :g-c|l« ^a^^ iji;^.^ 
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^7fls.s| S.2002 -0027083 



<L>Eflu).^ -10dB(^^;'))3>H) 2:1°^ »fl'3-)# 7l^o.^ SflA-l of 420MHz(1.58-2GHz)ofl = ^ifl^ ^fec]-. 

AV-g-^ -?Vtfli4^ 7>S.. ^flS, ^o]7} z]-z^- 30X 12x4[nini]olSiAT^, -y-?! ;Dl 1 102)54 ^^7] tsi] 

2 £*1)^(103)?]:S1 1.5[iiini]olSicl-. 



£ 4afi)- £. 4b^ z^z^- S. la ^^]<A]S] ^ Ttl-^CE -plane ^^>3l|^(s ^a]^ sflSd)^ ^V^l^(H-plane)<^l 
2^ ^Al-3l)ii(^ ^ig^ 3l)Ei)io14. :e 4a'^lA^^ <;l:Efli42l ^^jiaaf n 255. ^V^o.^. ^l-^-i^:?] 155£o||Ai 2.1[dB 

5. cf;li 7]-i:ol;;^]^ s-^^ofl a^.^ ?Jo)c^.. £ igOSofl^i ^cfl^ 1.3dBi* ^o^^cf. ^JIM. 



<»lcf. :£ 5a^ al-B>a. p]^ a}.a1:ec,1t:^, s. 5b^ ^^J-Hfl-Hl^i Hl-el-g- s]^ A}A\^o]r].. ^^7] £ la ^Ajt^jc^o^ ^' ' 

^^-^o^ ^1-01^-8: ?i^fl^^ '?>Efli42l yol7)- ^o^^Jl. 1 £5fl^(102)ofl ^A^^ ^*ol 2711(501. 502)5. M-^ol;^ 
51 o.D^, ;!)1 2 S-SimdOS)-^! ^A^€ #*-i-(504. 505, 506)^ S.^ "it^msl uf 0^0^ ^^^5.7]- ^e]- 

^lA"^, ^fl 2 H^im(103)sl o^^ofl ^z] 4x1-^(503)71- c-lsfl^^l, ^^11- ^^l^^^fl^LKl 05)^1 <>^^^:\. i}^ ^ 
■y-'Hl ^^Icf. ^7l ^] 1 £^m(102)<^l ^^Sjol ^A^€ ^1 5 **(501)2l- ^] 6 ^^(502)^ 



^fZt* ^^'■■i: 7>^M ^^^^ 37l7l- £ 7oflA^ :a.ol^ U|-2f ^2].^ ':fl^<^)^1 ^Tj]^ A^Vy] 

2 £^11^(103)^ 4-3] ^A>xfll. tfl^s. ^^j-^ c^«fl ^aol«oH»=2l <a^o11 ^^Sl^l ^^^Jg 1 -r3l£^?!:(104) 
i!)- A-lls.«o'-^2l 'a^<Hl ^^^€^13 ^2l£^m(503)* 

£ laSi ^] 2 ^*(109)3|- >HlS.«j-^^S ^Ajjg ;(|) 7 #^(504)^ €^#*(108)S^ ^^( a] 7)l»JJ-*j:) 0.5.31 ^ 
S» cj^- :*mAl^ >^V7l ^^^^(108)S1 -?-^o.s A]^7]. SI^Sl-o^ ^s:)7l.:£S. ^Vcf. ol^ <a ^£xfl ^( £ Al sf^l 
^-g-)0.5_-?-E^ 31^ -f-^o.^ AlS-Sq- >S-7l Sj^ofl 7l'atK Alj^^o^ ^^'"^V* ^^S^]^ ^^^}^ ^^.^tt 

2] d-g^S..?!^ 71AS4A1.1: 01=71 *1-jZ, ols.*<| Cfl^^* ^^Al?lfe S.^^ ^^Cf. 



;=;lzi 711 n( zigzag) ^Efls] ^^^5.1- ^a^^i ^^fl ^EflM-sl Afls.'jJ-sj^o.s ^a^^ 9!2.<y=sl ;5ll 8 #^(505)31- o]S^u} 
^M.^ ^7]^^sL ^A^^ d-^si 9 ^^(506)-a: ^tflq-ofl^iH ^ ^^^^-9 

-1- ^^^_«] £ 7<H1 .aol^ afsf ^21-^ cfl^oflAiSl ^^ol ^ ox^^ -^^V 

i^. at!:, -aAHiofl Al-^^ :^]:a.Al)n(zigzag) ^S.^ ^1^^11:3. ^Eflal ^.s.fil-^ a15_^o] zl ^ 

^ol 71^ Tll-^^ -i-tb cH^^ s-s-^cl-. 



£ 6^ ^^-71 S. 5aSl ^Alo^l7> ?lifl^S.7l^o1| S.^-^ M-El-xflfe ^2}-£olcl-. ^;a-«,Vtf o. 2fiffe ^t^l 

(offset)^^ ^^1^^ ;Hl7l«1-i ^^Sf^i^f. 

£ 7* Aj-71 £ 5a ^AHlol ^u}^ dl^^ M-E}-ifl^ ^j7ll4Hl ^A^olcf. 7>^^^ ^bV^ 'S^(MHz)olJl Afl5_ 

'gAflsl-Hll- q-Ej-vflcf. ^7ll2|.Hl7l- 2.5:lt! ^-f* 71^6.^ t}^, tsm^^ ei=460MHz(1.74 ~2.2GHz)2l ^cfl 
<^ ;q] 2 £.«im(103)ol| ^A^^ ;^l::z7|lzi(zigzag) ^efls] ^S.<»I1 7l?lsl-o^ 813MHz e^oflA^ SEcf^ cfl^ol 
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^71)^*1 -^-2002 -0027083 



5)o11 "^l-^^o^ ol^M-Tll c\^3\ #*(804, 805. 810. 811)0] ^-^^5)0] $1^^. 4 1 104)<HliE dL^^^^o*" 

2^ ^*(808. 809)l-oiq. 0x0] 2 cfa ^^^^SL, 2 103)21- 105)# 93^sl-7l ^tb 

^^l<ai£^fl^(807)o] S*Vs)cH 010. n^. sl-ufo^ ^5.(812)'L>ol ^1 1 :£*M(102)o1) ^^^^iJl, 4 2 £5fl^(i03)2| 
0.^0,) ^j.^^ ^lii^llnXzigzag) ^Efls] ^^sj- ;*fl 1 ^a]£.^l^(104)ol ^^s]o] o;icf^ 



^o'-7l ^?1£^1^(806)^ 1 ^a]JE.sfl^(104)# -f-Sfl 2 £^1^(103):^ 1 S.^milQ2). =L^J1 

*im(105)^S ^^A]^ 4^ 5^tE^ ^^7)fil ifl-^^^ofl 'd-'g^j. 'S-^ 0.5. t^'3=t!- ^Ell2] 

#*(108, 801, 802. 803. 804, 805)o11 S^S}) ^^7] 2 £Sfl*(103)o11fe 3711 ^ -^^r^l ^^^5-71- ^^^£l<H 
n. °11- 2)^ 03^^ ^] 1 ^aj£^)^(104)* -i-sll £ 10<^^i ^o)^ HVsq- .^o] ^ ^5Hr 



2 £*ll^(103)2^ s-sfl Ai^s. <g^^- 2 21-^oj] ^A^^ ^lzi;^flii ;§S.s+ ^^7] ^;^)^ 

«£«fl^(807)o)] sisfl olfi]. <g^^ ^V7i ^^l3E.^^(i05)ofl ^s.^ ^y^] ^:^^^r^} *sfe # ^o] 

1- cfls. ^7l-^l7H £. lOoJl q-El-vJ- uVs}. ^o) ^o. cfl^oflAis] ^a^^ tg:>y-Al^cf. 

^71 ;ifl 2 103)2] ^#«^ ^-gr SltSll >S-cn^ ^o. a.^ ^^-^ ^ :e^]^s] 

AzlA:i ^Sfe ?]o]^i A^^o] 7^^^d\, Aj-7) 2 5.s]l^o] 0.^01) ^A^^ ;^l:3.7)lzi ^Eflsi ;g5.S!]- «f 1 <ai^:^ 
5-^ *^ ^4n^2l s^j(tuning)4 <^^-^ -i-olsl-Tl] SH 5,^^c]-. 

^o^7l xfl 1 104)21 <a^^s.fe >a-7l 7fl 2 £*fl^a-(103)2l x1zi;il1zi ^3*^5.21 <a^7l- 03^. =i-^-^\A % 

4^1-*fl7l- ^UlSjol o;[o] o] «Al tS\^^ m;^<^ 

£ 9fe ^1-71 £ 8a2l '^Aloi]7> ?liflSlS.7l^ofl ^^^-^ q-Efiflfe iL='*J! (offset)?]:^ ^^1^* 

£ 10^ ^7l £. 8a ^^]«m2l ^3^^ tfl^^ q-Efifl^ ^^^om. 71-^^^ ^3>^ '3^(MHz)olj7 

M-El-'-JicI-. ^J-7l £ 5a2l ^Aloilfif^ ig-el 2 £.^fl^(103)Sl ^^l£.*ll*(105)o1| ^ 

soil 21SI1 cfl^Sl Cfl^^o] ^.g-s-) ^7>5V^-S-^: ^ o^t\, 

^ ;^>^S|- ia-^^7lsl ^^^1: 7l-^?ll Slj^nl. olofl ol^^1«> S- 

5.^ 100%<H1 7\v\^ 4^1-a-g:( radiation efficiency)* SLi)-* 

^ ^'gsl <y>aA]c^loi 12x4[miD] '§£21 o>Efli4 H7loflAi 7l§ ij];^-^ 'il-Efl«42l <aa]:^o] ^.^ ufl^^o) 
^ 4Hllo|I sfl-^-^l-fe 420MHz oj^vsl ^cfl^ ^>^^* S. 5314 £ 8a2l ^a1o41<4 7^6\ cf<y:^ ^^9\ ^ 

(57) -^)^21 tvj^ 
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711^*1 #2002-0027083 



1 

^^7] ^1 1 ^?l^l-7l7l ^Sil ^?i^a!). ^^71 tfl-^^S.* ^^^^ ^^^^ :^(probe pin); 

^^7] 7]] 1 £5)]^ ^s. ±^s] -^Jil ig^sH. ^1 2 44^171- Aj-z}- ^Aj.o| 2 s^fl^e:; 

^1-7] 2 S^fl^Sl •a^-'gi!}- Aj-71 ^1 1 Safl^Sl <a^'S^ ^7]^o_s. <^:^^}7] ^7] 7^] 1 £*l]^Sl >^^^o.S. 
^Ei ^S. ^^t}7]] o^^sH -^3-71 2 ^#^ol| ^:gslfe ^ 

'<fl 1 'iX^^^, 

^1 1 *j- £^ 2 5a<^>H. 

''11 3 5l<H^i. 

^) 2 £^fl«:oll ^uls)^ ^^(siot)^. •. 
^7]t}7] ^sfl ^7] ;H1 2 ^^ofl ^ul£)fe ^^*^(108); 

^o'-7l <a^o.s.-^E^ ^1 2 HS)):^o| f^oj-o.^ ^;^) ^A^s]^ ;H1 2 #^(109): 

2 4i^o^ -T. ^A^5)^ 3 ^*(110); 
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^2002-0027083 



;ql 1 ^^^o\] ^ulE]^ #*(slot)^. 

^] 1 £*ll#o^ o^^o.5.«El Ef^o.^ ^^^^^ ^1 1 #f-(106)^^ t}jL. 
^^7] ^1 1 "a^ofl^i ^alsVTl] -^l^J-slol ^^^5)5) 4 2 ^^^A}n]]7}- £) ;^fl 2 ^3l:£5fl^(107)^ ci 

^^nr*^6. - • • 

^2] ^:^]^o] oVEflufoll e^sl-Tll %o\] ol-sfe 4a>s.a^s^ aflBj-^cJ-- -^^l^S. sj-fe 4a>5:^5)- ^ 
'HI 1 ^J-^ Siol-H. 

-^^^^-nfl, ^J-7) ?lifl 21^7143-2] ^o_s.^^ iJ-H^lilC offset) ^o]-?}-^ ^7^^ ^^l-^-i- ^]7]S}jL -^^^^^_«|. 

^o'-7l ^±iisis.7iia-s^ ^^]^o] ov^^ofl e^^Mi it|-sfe 4Ai.s.^51 ^^sl-l. o)]»8-^cffe. ^ 

^1 3 SicHAi, 

^J-71 1 £^^o)i ^alE]^ **(slot)#, 

4'-7l 1 S.M]^S] <U^^S-^^ E)-#o.s :a7ll ^A^s)^ 5 #*(502); 

^^■71 5 -a^^^ofl ^l^l^l-rH ^SL ^BlSlfe 6 #*(501)^5- S>JI, 

^o'-7l ^1 2 Esll^otl ^H]El^ 

-tlx* *7)S>71 ^V7l 2 <a#<Hl ^HlSl^ «^#*(108); 

^J-71 <U^o,s.^B\ ^7] :^]2^^^S] ^711 ^1 7 #*(504); 

^J-7] xfl 2 ssfl^sl ^lls^j-^^s. ^A^3i)fe 9!s.<y=si ^] 8 #*(505); ^ 

'S-71 8 ^l-^iLi^ <H^q-7fl ^7l 2 E^^ofl ^A^ilfe c|-^o^ 9 ^^(506) ^.s. Sj-Jl. 

^oM 1 S^^sl <a^<HlAi ^ajsl-Tl] <a^J-s]<H ^1 2 ^3ia.Al-sfl7)- Sl^ 7fl 2 ^3j£«fl«:(107)2l-. 

-^■7] 2 <a#<HlAi ol-efls. ^2]sl-7ll ^A^£)5l 3 ^3)^Al-s)l7> J^lfe ;H1 3 t^2)S.sJ|^(503)^ d1 
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^7l)^sl ^-2002-0027083 

-^^7] ?liflSlS.7l^Sl ^^l^sj- ^71^.2.5. <a^S|fe ^^1£.S11*(105); 

/a-71 /H) 1 £^1^ ^s. ^^s] ^oi sg<gsH. ^1 2 ^'^V^H]?} sl^ A}^^^s] Jill 2 £^H1*(103): 

>a-7i 2 -a^^^ ^7i 1 Hsii^o) <y#^^ ^7]^o.s. oa^si-7i ^sn >a-7i i ^i^i^a-o] .^^^o.^. 

^5. ^^s>7ll •a^Sl'H ^^7) 2 £.a))^oj ^^^ofl o5:a£l^ • 

'^'Sr^o] ^>^^Sln^, 1 s)^ ;H] 1 ^a] 5.^*11^(104); 

vfl-?-5lS.Sl- <a^£|fe ^^£sfl^(806); 

:^fl 1 £sfl*2l <a^o.^.f-Ei Ef^o.^ ^71) ^-^^Slfe- 10 #*(812); 

<a^o.^^El >a-7l ^fl 2 ssfl^s] 7^71] ^^^5)^ 11 #^(801); • 

^oM ^11 2 S.n]^3\ >»fl5.«S-*J:o.s. -^Jl u|-^*l ^^ofl ^A^Elfe cl-^sl ;*tl 12 #*(802): 

^1-7] 12 ^^Bf n>^.aT3l o^^q-Ti) 2 El-^<iil ^A^J^lfe cf^sl 13 #*(803); 

cf^Sl ^1 14 #*(804); 

-^■7) ^] 14 ^-S-^V-Hl ^^^5151 ^1-7] ^] 2 Sm^S] ^S.Uo]^ :aol» ^J-^ cf^o] ;qj 15 ^^(805): 
^^7] 1 :£«im2l -a^oilAl ^zjsl-Tfl ol;g-3£|<H ^^^J^lSl ^] 2 4^al4x>^7> E] 2 107); 

^'-71 14 #*^S.-?-El c^^SlcH ^) 1 -aij^^i^ofl ^A^5)t| 9iS.<y:* ;H1 16 '&*(809); 

^7] ^] 15 *^.9.S.YEl 'S^Sl'H ^7] ;H1 1 ^^IS.^:*^ ^^^Slfe cf^S] 17 ^*(808); 

■^>7l 2 £S|l:^o^ <a^oilAi <>l-ellS. ^^E)<H ^^^ElEl ^J-7] is)]^<Hl -a^aElfe- ^;=^l<aiS.5fl^(807) 

^o'-7| ^^iS^fl^al ^^-I'-^J^^S. <U^^ q-ft^l ^>^^5)fe cf^s] ;H| 18 ^*(810); ^ 
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la 

110 




^7l|-^^ ^2002-0027083 

JE^ 4a 



so 



180 



155 





IZO^, 


















*^ 




150/ 






>. 30 














'\*.^-20 -10 


Jo loh 


150< 


























IM"^*-^,^^^^^^ 







90 



Frequency = 1.8 CH2 

main lobe magnitude - 2.1 dBi 

main lobe direction = 1S5.0 deg. 



:£.^ 4b 




270 



Frequency = 1.8 CH2 

main lobe magnitude » 1 .3 dBi 

main lobe direction = 190.0 deg. 
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